2
1 The graph of y = f(x) is transformed to the graph of y = 3 - f(x).

Describe fully, in the correct order, the two transformations that have been combined. 4]
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2 (a) Find the first three terms, in ascending powers of x, in the expansion of (1 + ax)®.

(1]
(] *Ox:t/)g = IG ¥ Lxlsx@o&) r nglo'x@m?’ 4

..............................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) Given that the coefficient of x* in the expansion of (1 — 3x)(1 + ax)® is =3, find the possible values
of the const;

he constant.—————— [4]
(1—w%+lsm+) ...................................................

...........................................................

........................................................................................................................................................

.............................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
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3 (a) Express 5¥* — 30y + 50 in the form 5(y + @)* + b, where g and b are constants. 21

.............................................................................................................................................

..................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................

(b) The function f is defined by f(x) = x° — 10> + 50x for x e R.

Determine whether f is an increasing function, a decreasing function or neither. [3]
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4  The first term of an arithmetic progression is 84 and the common difference is —3.

(a) Find the smallest value of n for which the nth term is negative. [2]

It is given that the sum of the first 2% terms of this progression is equal to the sum of the first & terms.

(b) Find the value of £. [31

SO 2080 £ DA
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B
Y
9cm
ITem
| X

A..
In the diagram, X and Y are points on the line AB such that BX = 9c¢m and AY = 11em. Arc BC is
part of a circle with centre X and radius 9 cm, where CX is perpendicular to AB. Arc AC is part of a
circle with centre Y and radius 11 cm.
(a) Show that angle XY C = 0.9582 radians, correct to 4 significant figures. [
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(b) Find the perimeter of ABC. [6]
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The diagram shows the graph of y = f(x).

(@) On this diagram sketch the graph of y = f ! (x). ~ Pé%ﬂ\aq | ~ 3:.3[/ [1]

where -2 < x < 2.

It is now given that f(x) = -

X
Va2

(b) Find an expression for f1(x). [4]
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........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

The function g is defined by g(x) = 2x for —a < x < a, where a is a constant.

(c) State the maximum possible value of a for which fg can be formed. [1]
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.t + ;
7 (a) Show that the equation R k, where k is a constant, can be expressed as
tanx —cosx
(k+1)sin’x+ (k—1)sinx— (k+ 1) =0. (41
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(b) Hence solve the equation

© UCLES 2021

11

tanx +cosx
tanx —cosx

=4 for 0° < x < 360°.
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o

-1 1
The diagram shows the curves with equations y=x 2 andy = g —x2. The curves intersect at the points
A (ﬁ, 2) and B (4, 1).

: , . [6]
................... J:[ s ) =t oy
¢

.............................

ﬁ%.f[%f@)ﬁ{%m.c.éjjfﬁ.'-ﬁﬁfﬁi"éé.'?jffﬁf.'ff'.;;jﬁf{fl%'%'}.’ﬁ’fiﬁfii(%l}?]

....................................

.........................................................................

..............................................................................................

........................................................................................................................................................
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-1 ! . .
The diagram shows the curves with equations y=x "2 and y = % —xZ. The curves intersect at the points
A(4,2)and B(4, 1).

(b) The normal to the curve y = x"% at the point (1, 1) intersects the y-axis at the point (0, p).

Find the value of p [4}
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9  The line y = 2x + 5 intersects the circle with equation x* + y*> = 20 at A and B.

(a) Find the coordinates of A and B in surd form and hence find the exact length of the chord AB.
[7]

................................... N "+CZ,L+5)7’=-Z(O
.................. Ot QX O 228 2 2D
..................................... 19> S e W= O
.......................................... Xt bk o2 O

Xam el e N2
=Z(~2,+ﬁ +S&=Z("2:@ A5
e 2 2l 2 NS 2l = W XS

........................................................................................................................................................

........................................................................................................................................................
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A straight line through the point (10, 0) with gradient m is a tangent to the circle

(b) Find the two possible values of m.

ol o k.. AL ,=M©L—3C\) ..............................................
.......................................... A O MU
SRR V. WU 4 o O | 0L A W
.Slbsf*t)@)'\&{c"\'}ﬂ: ...............................................................................................
...................................... L+[ML'|OM)Z=ZD
............... oM DML+ 100MY. 220
............ QQL+MLQLL~ZQML@@+IOOM1-ZQ=Q
......................... Ol!a.Ca
............... ( HML)OCL- Omix, . £ 1C0mx =20 20
kﬁlnez@w ..... to..cines.... bZ-Qoxc:

...............

....................................

.....................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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/- s ig\ju.si' a  Condowt

| . (o ) So o
f'x)=(Gx+k)" - (1+k)72, when di wiedl .

where k is a constant. The curve has a minimum point at x = 2.

10 A curve has equation y = f(x) and it is given that

(a) Find f”(x) in terms of & and x, and hence find the set of possible values of k. [3]

It is now given that k = -3 and the minimum point is at (2, 31).

(b) Find f(x). [4]

..................................................

.......................................................................................................................................................

........................................................................................................................................................

TS 7] (
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